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OUTLINE

= Case Study
= Model Description
= Results _—

= Future Work i
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= Cloud dynamics of the different stages of storm
- “developmentfrom the convective stage to the anvil stage,
and the relationship between them

= Transport and activation of cloud nucleating aerosol
(CCN/GCCN/IFN) and the cloud processing;ofthese .

aerosol
= Growth and transport of various water spemes and the

ese roplcal convectlve systemsin the vertical
and horizontal transport of water vapor



CASE STUDY 28 July 2002

_—_

== S

— Easterly wave over the southern reglons of

‘_____._

the Florida peninsula
= Presence of Saharan dust

= Storms along W coast in the regions of
Everglade City, Fort Meyers, and Tampa
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Model Details

~ = Regional Nmoﬁﬁeras-l\/lgdelmg System (RAMS)
_____dey*eJ_,p,eQ_aLCSU

= 4 grids

= Horizontal grid spacing:
— Grid 1: Ax = Ay = 50 km
—  Grid 2: Ax = Ay = 10 km
— Grid 3: Ax = Ay = 2 km
— Grid 4: Ax = Ay = 500 m

ertical grid spacing:

W|th 40 km Eta data
=  Sjimulation run for 12 hours






éGrid 2 10 ékm
Grid 3: 2 km
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Model Details (cont)

' |wo “moment-m cmphysms S e _

e icrophysical species: cloud water, rain, pristine
Ice, snow, aggregates, graupel, hail
= Other microphysical aspects: .

— second cloud mode
— CCN and GCCN
saharnan dust

tation classes (USGS) (100m resolution)
— Include standing water
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700 mb geopotential heights (color),
wind speed (white contours, m/s) and
wind vectors after 12 hours of
simulation time (00z on 07/29)
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- Vertical velocity (red, isosurface 1m/s) and pristine ice
(yellow, isosurface 0.3 g/kg)




2490 = r r i i r r r r r i i
B3LW  EZ.EW BZAW EZ2W  BLOW  E1EW 813w BIW BO.W  BOAW  BO0W  FREW

1 2 5 106 olh 140

Vertically integrated condensate (mm) and visible satellite imagery at 2115Z

N



| _E__.__._'_.__._'__.__.__'.__
]
26.7M]

25,44 JRRSEEERE

gl

TRTE
58]
255H]

&

2490 = r r i i r r r r r i i
B3LW  EZ.EW BZAW EZ2W  BLOW  E1EW 813w BIW BO.W  BOAW  BO0W  FREW

0.z 0.5

g}
o
a

50 140

Vertically integrated condensate (mm) and visible satellite imagery at 21457

e



B DN

5
I

26101
5]
26.5N

249N A=

amf
95.7M .E.....,_:_........... ..._,:___,__:_.......n......;.... 3

26, 4N Rt

i

B3L1W  S2EW B2SW  E22W  BLOW  ETEW  A13W  BIW  BOW  BO4MW BDOW  73EW

0.z 0.5 1 2 5 106 50 140

Vertically integrated condensate (mm) and visible satellite imagery at 22152

e




77,20 | SRR R LR AR
27H | R S
25.7M .E.....,_:_....... e eedg. .._,:___,__:_...............:.

25,44 JREREE

) .

264H1
58]
25604

25 94 .E.......:.......:........'.......:.......:.......;.. B e

2490 = r r i i r r r = r i i
B3LW  EZ.EW BZAW EZ2W  BLOW  E1EW 813w BIW BO.W  BOAW  BO0W  FREW

0.z 0.5 1 2 5 106 50 140

Vertically integrated condensate (mm) and visible satellite imagery at 22457

—=—



i N
Ly.'F EEPRPE PP

R B

28401
25801 |

2550

: L
artaw s 8070

5314 BZEW BZSW 8270 BLOW  S1.8W S04 BO.1W 798w

10 200 30 40 &0 70 20 Q4 110 120 130 748

12 hour accumulated precipitation (mm)



G_25h 1

26.2M 1

BASN ot o o 30 ST L i A S AL A AN A A

26.1H

G.OEM

8160

Vo e

Vil i s i N e,

| S

Vo it st 50 V¥ % oo o LS A AT LA A A AL A AN

.ﬁﬂﬂdﬁﬁﬁﬁﬁﬁdﬁﬂ# whﬁﬁhiaﬁf!ii
,f?w??r?*wvwhhﬁﬁwrwwwrﬁh'

i

e
e

o
PRIy e,

Wy e o

‘-‘—1‘-*—1—1—'4—*# o ar ‘...-'.-*..-'
‘l‘—"“-"“-i—i—!—i-—'t-' ; et a a
v v
L A
f?:gf

f—;f;«—w,f‘./ .ffff#f.f

—-"".-"'.-"'..-"' .-"’.r-";-"".f"‘.-""*“" - r'i-"
e A r‘_,-',.-:.,-*,-f

ol ,-"..-".--".--"..--'.--*-l-'-u-'a# - ,f‘.-",..-'
f_ff’f#f‘r‘r’f’f"“"r"#r“f

.r’ Farad
IFEFJEFF
‘Aﬁﬂﬂﬁﬂfffrffff g/#;ﬁf/ S A
A e S TS LAY A A AT A LA
H?EVJHHHHF“FHH///HJﬂAA/ i LA

AN T S SN SN AN

.r’.-f.-*frr‘*’f-".r’r',/.rﬁ*’//./ .r".f’x-"./.l"./////r’/u*’?r’x’f

................................................................................

R R T N N PN IN N NP
N AL LS L A S o A

B1 5l E1_4W =130 g1.20 2110 &1 A9

—

20

-on gri 4 at 2215



1 | .

1200 TR AU T RN O

10000

Vertical velocity (shaded),
pristine ice (green, 0.2 g/kg),
hail (red, 1g/kg) and rain (blue,
1g/kg) mixing ratios
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Future Plans

i“Soil moisture and antecedent precipitat
:':*——=-sever.al_days of decent precipitation before 28 July
— determine sensitivity of developing convection and anvil
to surface characteristics
= Second cloud water mode

— Second mode in the cloud droplet spectrum - provides
better resolution of the collection process and permits

ﬂfﬁulatioﬁ of the activation of G

— affects accumulated precipitation and cold pool intensity,

—




ruture Plans (cont)

_ CCN and GCCN concentratlons

— vary the concentrations based on the results from this
meeting

— RAMS allows for homogeneous initialization, vertical -
profile or specific source regions

— number and mass sources and sinks — keeps track of

ﬂﬁN and, GCCN —
eterml SEnstivityic LEGI N mW

s preC|p|tat|on rates and accumulations to
CCN and GCCN variations




ruture Plans (cont)

- = Saharandust
- — Include as a new aerosol species in RAMS microphysics
— dust characteristics based on results from this meeting

— compare sensitivity of convection and subsequent anvil
development in “clean” and “dirty” air

= Particle transport model
— run with RAMS output

orward and backward trajectories _...,-—--..“"

. j SeUrree of air ingested into the
sonvective storm and its final' destination

= Possible idealized simulations
= |ES simulation of anvil microphysics and dynamics
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